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(54) Hard disk drive 

(57) A hard disk drive including a pair of disk groups 
(11,12) arranged on the same plane so as to be rotated 
by a spindle motor (301) Installed in a base frame (10), 
each group (11,12) having at least one stacked disk; and 



first and second head portions (310.320), each having 
at least one magnetic heads (h) for independently re- 
cording/reproducing information on a respective disk 
group (11.12). 
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Description 

[0001] The present invention relates in general to a 
hard disk drive used as an auxiliary mennory of a com- 
puter, and more particularly, to a hard disk drive by which 
it is possible to record/reproduce information on a plu- 
rality of magnetic disks arranged on the base frame. 
[0002] A hard disk drive in which information is record- 
ed/reproduced by a user is mainly used as an auxiliary 
menriory of a personal computer. Recently, the memory 
capacity of the hard disk drive has been increasing rap- 
Idly. 

[0003] Referring to the hard disk drive shown in Figure 
1, to increase the memory capacity a pair of magnetic 
disks 11 and 12 are installed on rotating shafts 13 and. 
14 of spindle motors (not shown) installed on a base 
frame 10. A magnetic head actuator 100 for selectively 
moving a magnetic head (h) toward the magnetk: disks 
1 1 and 1 2 Includes a swing arm 1 30 which pivots around 
a shaft 120 by the operation of a voice coil motor 110 
and a suspension arm 140 installed at the end of the 
swing arm 1 30. The magnetic head (h) is supported by 
a gimbal 141 (see Figure 2) installed at the end of the 
suspension arm 140. In general, it is possible to perform 
recording/reproducing on both sides of each of the mag- 
netic disks 11 and 12. The magnetic head actuator 100 
may include a pair of magnetic heads (h) corresponding 
to the upper and lower sides of the magnetic disks 11 
and 1 2. The pair of suspension arms 1 40 to which the 
magnetic heads (h) are fixed are separated from each 
other by a distance greater than the thickness of the 
magnetic disk by a spacer 150. Reference numeral 200 
denotes a control circuit portion interfaced with the main 
body of a computer for transmitting signals to the mag- 
netic head (h). 

[0004] According to the structure of the hard disk drive 
shown in Figure 1 . it is possible to reduce the thickness 
of the hard disk drive compared to a structure in which 
magnetic disks are stacked since a plurality of magnetic 
disks can be arranged on the same plane. Furthermore, 
it Is possible to further increase capacity by arranging a 
pair of magnetic disk groups, each having a plurality of 
stacked magnetb disks, on rotating shafts 1 3 and 1 4 of 
the spindle motor. 

[0005] In the operation of the hard disk drive, the mag- 
netic head (h) searches tracks of a disk 10 and detects 
information, moving in a radial direction of the disk 10 
rotated by a spindle motor 110 by the operation of the 
magnetic head actuator 100. The information is signal 
processed through the control circuit portion 200. 
[0006] However, since the hard disk drive includes on- 
ly one magnetic head portion, at any one time it is pos- 
sible to record/reproduce information only on one of the 
magnetic disks (or a magnetic disk group) among the 
pair of magnetic disks (or magnetic disk groups). Name- 
ly, the magnetic head (h) selectively moves and oper- 
ates with respect to the magnetic disks 11 and 1 2. How- 
ever, the access speed of the magnetic head is about 



half that of a hard disk drive having a structure In whrch 
there is only one stack of a plurality of magnetic disks. 
Therefore, the pivot speed of the swing arm 1 30 must 
be increased in order to increase the access speed of 

5 the magnetic head. Since a current having a high fre- 
quency must be supplied to the voice coil motor 110, ' 
power consumption increases. Also, since inertia in- 
creases when the pivot speed of the swing arm 1 30 is 
increased, the degree of accuracy is lowered in setting 

10 the position for searching a track of the magnetic head, 
thus causing malfunction. 

[0007] It is an aim of at least preferred embodiments 
of the present invention to provide a hard disk drive hav- 
ing a pair of magnetic disks arranged on the same plane 
IS in which the access speed of a magnetic head is In- 
creased. 

[0008] According to'one aspect of the present inven- 
tion there is provided a hard disk drive, comprising: 

a pair of disk groups arranged on the same plane 

20 so as to be rotated by a spindle motor installed in a base 
frame, each group having at least one disk; and a head 
portion for recording/reproducing information on said 
disks; characterised in that said head portion comprises: 
first and second head portions, each having at least one 

2S magnetic head (h) for independently recording/repro- 
ducing information on the disks of the disk groups. 
[0009] Preferably, the first and second head portions 
each comprise a swing arm arranged to be pivotable 
around a pivot shaft by means of a voice coil motor and 

30 a suspension arm connected to the swing arm and hav- 
ing a magnetic head at or near the front end thereof. 
[0010] According to another embodiment of the 
present invention, the hard disk drive further comprises 
a swing arm pivoting around a pivot shaft by a voice coil 

3S motor and two suspension arms divergently coupled to 
the swing arm and having magnetic heads at the front 
ends thereof. 

[0011] Preferably, the magnetic head of the first head 
portion moves from an inner track to an outer track and 

40 the magnetic head of the second head portion moves 
from an outer track to an inner track, or vrce versa. Al- 
ternatively, magnetic heads installed In the first and sec- 
ond head portions may move both in the same direction. 
[0012] For a better understanding of the invention. 

45 and to show how embodiments of the same may be car- 
ried Into effect, reference will now be made, by way of 
example, to the accompanying diagrammatic drawings, 
in which: 

so Figure 1 is a plan view schematically showing a con - 
ventional hard disk drive; 

Figure 2 is a schematic plan view showing a mag- 
netic head actuator extracted from Figure 1 ; 

55 

Figure 3 is a plan view schematically showing a 
hard disk drive according to a first embodiment of 
the present invention; and 
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Figure 4 is a plan view schematically showing a 
hard disk drive according to a second embodiment 
of the present Invention. 

[001 3] Figure 3 shows a hard disk drive according to s 
an embodiment of the present invention, and reference 
numerals that are the same as those of Figures 1 and 
2 denote like parts to those of Figures 1 and 2 described 
above. As shown in Figure 3, a pair of magnetic disks 

11 and 12 are arranged on the same plane on rotating io 
shafts 13 and 14 of spindle motors installed in a base 
frame 10. 

[0014] The hard disk drive Includes a double head 
portion 300 Including first and second head portions 310 
and 320 for recording/reproducing information on the is 
magnetic disks 11 and 12, respectively. A pair of mag- 
netic heads (h) for recording/reproducing information on 
the respective sides of the magnetic disks 1 1 and 1 2 are 
installed In the first and second head portions 310 and 
320, 20 
[0015] The first and second head portions 310 and 
320 include first and second swing arms 311 and 321 
each pivoting around a pivot shaft, preferably a common 
pivot shaft 302 by a voice coil motor 301 and suspension 
arms 312 and 322 to which the magnetrc heads (h) are 2S 
fixed, connected to the first and second swing arms 311 
and 321. 

[0016] The suspension arms 312 and 322 each in- 
clude a pair of suspension members separated from 
each other by a distance which is greater than the thick- 30 
ness of the magnetic disks 11 and 12, Magnetic heads 
(h) applied to both sides of the magnetic disks 11 and 

1 2 are located at in the front end of the suspensbn arms. 
[0017] The first and second head portions 310 and 
320 are driven together by the voice coil motor 301 35 
which is a single driving source. In the first and second 
head portions 31 0 and 320, It is preferable that one mag- 
netic head (h) moves from an Inner track to an outer 
track and the other magnetic head (h) moves from an 
outer track to an Inner track, or vice versa, as shown In 40 
Figure 3. 

[0018] Alternatively, as shown in Figure 4, in the first 
and second head portions 31 0 and 320 of a double head 
portran 300', the magnetic heads (h) installed therein 
move In the same direction. Also, the first and second 4S 
head portions 310 and 320 may be separately driven by 
the voice coll motor 301 . 

[0019] Furthermore, the first and second head por- 
tions 31 0 and 320 may include a plurality of pairs of mag- 
netic heads (h) according to the number of the magnetic so 
disks 11 and 1 2. That is. there can be provided a pair of 
magnetic disk groups arranged on the same plane, each 
group having a stack of magnetic disks. Also, a plurality 
of pairs of magnetic heads (h) corresponding to the up- 
per and lower surfaces of the magnetic disks are fixed 55 
to the suspension arms 31 2 and 322 of the first and sec- 
ond head portions 310 and 320. 
[0020] According to another embodiment of the 



present invention which is not shown, the two suspen- 
sbn arms 31 2 and 322 are divergently combined to one 
swing arm which pivots around the pivot shaft 301 (refer 
to Figure 3). 

[0021] With the hard disk drive described herein, it is 
possible to double the access speed without increasing ' 
the actuator driving speed and without increasing power 
consumption compared to a conventional technology 
since the double head portion simultaneously records/ 
reproduces information on a plurality of magnetic disks 
arranged on the same plane. Therefore, it is possible to 
provide a hard disk drive in which functions of recording/ 
reproducing informatbn are improved. 
[0022] The reader's attention is directed to all papers 
and documents which are filed concurrently with or pre- 
vious to this specification in connection with this appli- 
cation and which are open to public inspection with this 
specification, and the contents of all such papers and 
documents are incorporated herein by reference. 
[0023] All of the features disclosed in this specifica- 
tion (including any accompanying claims, abstract and 
drawings), and/or all of the steps of any method or proc- 
ess so disclosed, may be combined in any combination, 
except combinations where at least some of such fea- 
tures and/or steps are mutually exclusive. 
[0024] Each feature disclosed in this specification (in- 
cluding any accompanying claims, abstract and draw- 
ings), may be replaced by alternative features serving 
the same, equivalent or similar purpose, unless ex- 
pressly stated otherwise. Thus, unless expressly stated 
otherwise, each feature disclosed is one example only 
of a generic series of equivalent or similar features. 
[0025] The invention is not restricted to the details of 
the foregoing embodiment(s). The invention extends to 
any novel one. or any novel combination, of the features 
disclosed in this specification (including any accompa- 
nying claims, abstract and drawings), or to any novel 
one, or any novel combination, of the steps of any meth- 
od or process so disclosed. 



Claims 

1 . A hard disk drive, comprising: 

a pair of disk groups (11.12) arranged on the 
same plane so as to be rotated by a spindle mo- 
tor installed in a base frame (10). each group 
having at least one disk; and 

a head portion (300) for recording/reproducing 
information on said disks (11,12); 

characterised in that said head portion (300) 

comprises: 

first and second head portions (310,320), each 
having at least one magnetic heads (h) for in- 
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dependently recording/reproducing informa- 
tion on the disks of the disk groups (11,12). 

2. The hard disk drive of claim 1 , wherein the first and 
second head portions (310.320) each compn'se: s 

a swing arm (31 1 .321 ) arranged to be pivotable 
around a pivot shaft (302) by means of a voice 
coil motor (301); and 

10 

a suspension arm (312,322) coupled to the 
' swing arm (31 1 ,321 ) and having said magnetic 
head (h) located at or near the front end thereof. 

3. The hard disk drive of claim 1 , comprising: is 

a swing arm arranged to be pivotable around a 
pivot shaft (302) by means of a voice coil motor 

(301); and 

20 

two suspension arms (312,322) divergently 
coupled to the swing arm and each having mag- 
netic heads (h) of said first or second head por- 
tions, respectively, located at or near the front 
ends thereof. 2S 

4. The hard disk drive of claims 1 . 2 or 3 wherein the 
first and second head portions (310,320) are ar- 
ranged to move together upon the operation of a 
voice coil motor (301 ). so 

5. The hard disk drive of any of claims 1 to 4, wherein 
the magnetic head of the first head portion (31 0) op- 
eratively moves from an inner track to an outer track 
on the disk or disks of the first disk group (11) and 
the magnetic head of the second head portion (320) 
operatlvely moves from an outer track to an inner 
track on a disk or disks of the second disk group 
(12), or vice versa. 

6. The hard disk drive of any of claims 1 to 4, wherein 
magnetic heads (h) of the first and second head por- 
tions (310,320) are arranged to move in the same 
direction. 

7. The hard disk drive of claims 1 , 2 or 3 wherein the 
first and second head portions (310,320) are sepa- 
rately driven by the voice coil motor (301 ). 

so 



55 



40 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



EP 0 895 237 A1 



FIG. 1 (PRIOR ART) 




FIG. 2 (PRIOR ART) 



100 



141 150 130 120 

1 r> ^ > > J y ^ ^ 



K1 140 




110 



EP 0 895 237 A1 

FIG. 3 



321 




6 



EP 0 895 237 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 98 30 1740 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate. 
Ol relevant passages 



Relevant 
to daim 



CU^SSlFtCATION OF THE 
APPLICATION <lnt.CI.6) 



EP 0 671 741 A (HITACHI, LTD.) 13 
September 1995 

* column 6, line 10 - line 23; figure 6 * 

"DESIGN' TO DENSELY PACKAGE SMALL FORM 
FACTOR HDA" 

IBM TECHNICAL DISCLOSURE BULLETIN, 
vol . 37, no. 3, 1 March 1994, 
page 467 XP000441543 

* the whole document * 

PATENT ABSTRACTS OF JAPAN 
vol. 016, no. 102 (P-1324), 12 March 1992 
& JP 03 278388 A (HITACHI LTD), 10 
December 1991, 

* abstract * 

PATENT ABSTRACTS OF JAPAN 

vol. 015, no. 237 CP-1216), 19 June 1991 

& JP 03 073482 A (HITACHI LTD), 28 March 

1991, 

* abstract * 

PATENT ABSTRACTS OF JAPAN 

vol. 012, no. 051 (P-667), 16 February 

1988 

& JP 62 197975 A (SEIKO EPSON CORP), 1 
September 1987, 

* abstract * 

PATENT ABSTRACTS OF JAPAN 

vol. 008. no. 252 (P-314), 17 November 

1984 

& JP 59 121633 A (TOSHIBA KK), 13 July 
1984, 

* abstract * 



The present search report has been drawn up for all daims 



1,2,7 



1-6 



G11817/038 
G11B25/04 



1-4,6 



1,2 



1-3,7 



TECHNICAL FIELDS 
SEARCHED (lnt.Cl.6} 



GllB 



1,6,7 



Place o( March 

BERLIN 



Oats ot complsAm ol ttM sssich 

27 August 1998 



ExamkMr 

Gerard, E 



CATEGORY OF CiTED DOCUMENTS 

X ; particidaily rotovant if lak*n alorw 

Y : particuiarty r«l«vant if comblnad with another 

documont of the eaino category 
A : technological backoround 
O : non^wntten disdoauie 
P : lnterrne<llal* dooumont 



T ttwory or prtndpla underlying the invention 
E : earUer patent document, but p<Ali«hed on. or 

after the niing date 
D : document cited In the application 
L : document cited lor other reasons 



& : member of the &^me patenl family, corresporxding 
document 



7 



EP 0 895 237 A1 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 98 30 1740 



DOCUMENrrS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with irK^ication. wtiere appropriate. 
of retevani passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lntCI.6) 



US 3 864 747 A (IVAN PEJCHA) 4 February 
1975 

* figure 1 * 

US 5 471 733 A (FRANK W. BERNETT ET AL) 5 
December 1995 

* figure 4 * 



1-4,6 



3-6 



TECHNICAL FIELDS 
SEAACHEO {lntCt.6) 



The present search report has t>een drawn up for all daims 



PUc«OlM«Kh 

BERLIN 



Ost* of compMlon et ««• Miich 

27 August 1998 



Examinar 

Gerard, E 



CATEGOnv OP OTHD DOCUMENTS 

X : particularly relevant if taken alcn« 

Y : particularly r«)«vant If comblrwd with another 

documem of tt>9 same categoiy 
A : lechnologtcai background 
O : non-written dieciosure 
P : Mermediata document 



theory or prlnc^te undertylng tti« invention 
earlier patent document, but published on, or 
after ttie filing date 
document cited in the application 
document cited for other reason* 



a : member of the same paterrt family, eorreepondirtg 
document 



8 



